Abstract Based on our previous qualitative exploration, this research presents the second phase in our study of factors associated with utilization of a free HIV VCT clinic in Jinan City, Northern China, by female sex workers (FSWs). A total of 970 FSWs from entertainment venues were interviewed and prospectively followed to determine who ultimately sought and received VCT at the clinic, compared to those who did not. Simple and multiple logistic regressions were performed on factors drawn from the Ecological Perspective, hypothesized to be associated with utilization of testing at the VCT clinic. Despite 69% of FSWs expressing willingness to attend the VCT clinic, only 11% were actually tested. The multiple logistic regression model that provided best goodness of fit included the covariates of willingness to attend the VCT clinic (Adjusted OR 3.13, 95% CI: 1.62-6.59), low perceived HIV infection risk (Adjusted OR 0.64, 95% CI: 0.35-1.11), low fear of FSWs status disclosure in the clinic (Adjusted OR 0.55, 95% CI: 0.31-0.94) and influence of acquaintances (Adjusted OR 0.52, 95% CI: 0.29-0.89) and peers (Adjusted OR 2.45, 95% CI: 1.40-4.50). This is the first study in China to follow FSWs longitudinally to measure factors related to VCT utilization. The low utilization of VCT services by participants in our study is similar to prior reports throughout China. FSWs' access to VCT service is associated with intrapersonal, institutional, and particularly, interpersonal factors. Based on these findings, we recommend emphasis on confidentiality of services, VCT education for influential peers, and introduction of HIV rapid testing on site.
Introduction
Despite low overall prevalence, China's HIV epidemic continues to expand among specific high risk groups, such as female sex workers (FSWs) [1] . Prevalence among FSWs exceeded 1% in some locations and was reported to be as high as 10% in one southwest province in 2005 [2] [3] [4] . HIV surveillance data have found that 60% of FSWs do not use condoms consistently. Meanwhile, syphilis, which increases the risk of acquiring or transmitting HIV [5] , has increased rapidly in China from a prevalence of 0.16 per 100,000 in 1991 to 16 .54 per 100,000 in 2007 [6] . Syphilis is common among FSWs, particularly incarcerated FSWs [7, 8] . The ability to control HIV infection and STDs among FSWs is thus an important component of China's management of its HIV epidemic.
FSWs in China typically work in entertainment establishments such as saunas, beauty parlors, karaoke bars, nightclubs, teahouses, and hotels. Women who are not associated with entertainment establishments work on the streets or in rented residences, and are considered the lowest in the hierarchy of FSWs [9] . Although sex work is illegal in China and there are periodic public security crackdowns that force FSWs underground, their number is estimated to be as high as 10 million [10] .
Jinan, the capital of Shandong province in northern China, has approximately 50,000-100,000 service employees working in entertainment establishments. About one-third of these employees are FSWs, with the highest proportion working in saunas and beauty parlors [11] . The first documented HIV infection in FSWs in Jinan was reported by the national sentinel surveillance in 2005 [12] , and the total number of HIV infections in the city as of 2007 was 252, 38% of which were related to sexual contact [13] .
Voluntary HIV counseling and testing (VCT) is a critical component of treatment, care, and prevention efforts [14] , and has been widely implemented in industrialized and developing countries [15] [16] [17] [18] . Free VCT began to be offered in China in 2003 as part of its comprehensive treatment program. By 2007, 4,293 VCT clinics had been opened nationwide, yet the average number of attendees was less than two per day [1, 2, 19] . Such low utilization rates suggest an urgent need for research on factors related to increased utilization of VCT, and alternative strategies for high-risk groups in such low prevalence areas [20] .
While several studies of FSWs in China have been conducted [9, 21] , few have explored the question of VCT utilization among FSWs [20, 22, 23] . This study is the second phase of a multi-stage research project on factors related to VCT utilization by FSWs in Jinan [11] . The ultimate objective of this research is to improve FSW utilization of VCT services in order to slow the spread of HIV and STDs and maximize the use of limited VCT resources in China.
Methods

Study Population
We studied and followed up FSWs and call girls providing sexual services in entertainment establishments and elsewhere located in three districts of Jinan city, Shandong Province-Tianqiao, Huaiyin and Lixia-from January to December 2007. The original eligibility criteria included: being at least 18 years of age; female; and actively working as a FSW in Jinan. A small number of FSWs under age 18 were interviewed under a Waiver of Parental Consent from the IRB that approved a lower age limit of 14.
Variables and Questionnaire Construction
This research used the Ecological Perspective to select variables related to FSWs' utilization of VCT services. This perspective emphasizes the interaction between and interdependence of factors associated with all levels of a health problem. It includes factors at the intrapersonal, interpersonal, institutional, community, and public policy levels [24, 25] . Qualitative interview data using the Ecological Perspective informed the development of our survey questionnaire and a manuscript reporting the qualitative findings has been published previously [11] .
We measured intrapersonal factors, including individual knowledge, attitudes, and beliefs about HIV and VCT, perceived risk of infection, HIV risk behaviors (condom and injecting drug use), and evaluations of outcomes for VCT as potentially beneficial or harmful (e.g., learning serostatus may be seen as positive since a FSW would learn how to protect herself and maximize her health, getting free treatment is likely to be seen as positive, worrying about positive testing would likely be negative). Interpersonal factors included how FSWs were influenced by their managers, family members, acquaintances, and peers regarding their use of VCT. We selected two institutional variables that were also based on the findings of our earlier qualitative research: belief in the confidentiality of the study VCT clinic; and perceived physician's attitude toward FSWs in the clinic. Community variables included the network of social support and perceived social and culture norms regarding FSWs and HIV. Lastly, we examined a policy variable, free government-sponsored HIV treatment.
VCT Service
A VCT clinic was established in the STD clinic of the Shandong Institute for Dermatology and STD in Jinan City. Two male and two female physicians were assigned as consultants to the study. VCT services included pre-and post-test counseling which was based on the national VCT handbook [26] . Before opening the clinic, trainings relating to pre-and post-test counseling skills and testing methods were conducted for consultants and testing staff. Determine HIV-1/2 whole blood analysis kit (List No. 7D23-38) was adopted as the testing reagent for VCT services. Blood samples were collected by trained staff from a finger prick, and assay results were obtained in 30 min.
Data Collection
Investigators were personnel from the local Chinese Centers for Disease Control of Tianqiao and Huaiyin Districts AIDS Behav (2011) 15:702-710 703 and the Shandong Institute for Dermatology and STD who were already engaged in prevention and treatment of STD and HIV/AIDS. Before starting data collection, a uniform training was conducted for investigators on the content of the questionnaire, interview skills, and universal precautions. During the course of investigation, we first drew a map of entertainment venues in the three districts and contacted managers of these venues. Most of the FSWs were identified as such by the managers before the interview. After obtaining oral informed consent from managers and FSWs, face-to-face interviews were conducted with FSWs. Upon completion of each interview, we provided education about HIV/AIDS and VCT. We also provided a contact card with a map to the project's VCT clinic, contact details, and the participant ID code used in this study. The period of follow up was from January to December 2007. Data collection at entertainment establishments lasted for 9 months, from January to September. The follow-up at VCT clinic began immediately and continued for 12 months, giving all FSWs a minimum of 3 months to be tested. When a FSW presented at the VCT clinic, she gave her study ID contact card to the receptionist, who then took her to a VCT consultant. Our data analysis is based on dividing the FSWs into two outcome groups: ''testers'' who visited the VCT clinic with their study ID card and were tested, and ''non-testers'' who did not.
Data Analysis
Epidata software was used for double entry of the questionnaire responses. To determine which intrapersonal, interpersonal, institutional, community, and policy factors identified in the initial questionnaire were associated with getting tested at a VCT clinic, simple and stepwise multiple logistic regression models were utilized and implemented manually using the SAS 9.1 PROC LOGISTIC procedure (SAS Institute, Cary, North Carolina, USA). The binary dependent variable indicated whether a FSW had tested at the VCT clinic. The independent variables for simple logistic regression analysis were socio-demographic characteristics (Table 1) , and the Ecological Perspective variables. For the multiple stepwise logistic regression model, we considered any predictors that had a P-value \0.20 in the simple logistic regression analysis as candidates ( Table 2 ). The maximum likelihood method was used for the estimation of regression coefficients and a 95% confidence interval (95% CI) was constructed for both the adjusted and unadjusted odds ratios (OR) based on a profile likelihood method to calculate more robust and less sensitive confidence intervals [27, 28] . We standardized the coefficients of predictors to compare the relative strength of each factor on the outcome (Table 3) . Using Ecological Perspective, we have assessed significant main effects at a P-value \0.15 in order to get more variables in the multiple logistic regression model (Tables 2, 3 ) to further explore theory-based variables [27] .
Results
Socio-Demographic Characteristics of FSWs Interviewed
From January to December 2007, 1,050 subjects were interviewed; 970 valid questionnaires were received. Questionnaires completed by a non-FSW interviewee were determined to be invalid (n = 41), as were those with more than 5% of fields missing (n = 39). Those missing more than 5% of answers were usually from interviews that were interrupted by the arrival of a client for the FSW. The rate of refusal to participate in the interview was about 20% for FSWs. Among 970 FSWs, respondents were equally divided between the three districts. Ten percent of the FSWs were born in Jinan; the rest were from other provincial cities (37%) or outside the province (53%). On average, respondents were 23 years old, with an age range of 14-41. The great majority (96%) were Han Chinese. Minority groups included Yi, Hui, Miao and Man. FSW education and marital status varied. Only 1% (n = 9) were illiterate. The FSWs' Utilization of the Free HIV VCT Clinic
Among the 970 FSWs with valid baseline questionnaires, 69% (n = 669) expressed willingness to visit the VCT clinic and be tested, but only 11% (n = 107) were tested at the VCT clinic. None of the FSWs tested were HIV positive.
Factors Associated with VCT Utilization
Socio-Demographic Characteristics
Of the socio-demographic indicators, only ''having worked as a FSW for more than 12 months'' was associated with getting tested at the VCT clinic in both the simple and multiple logistical regression analyses (Table 2) at the P-value given in this research.
Ecological Perspective Factors
Intrapersonal Level Willingness to attend the VCT clinic and condom use were significantly associated with getting tested in both the simple and multiple logistical regression. As expected, FSWs who expressed willingness to get tested were more likely to get tested versus those who did not (Adjusted OR 3.13, 95% CI: 1.62-6.59). It played the greatest role among the associated factors since its standardized b was the largest in multiple logistical regression (Table 3) . Surprisingly, perceived risk for HIV infection among FSWs was associated with lower likelihood of getting tested (Adjusted OR 0.64, 95% CI: 0.35-1.11). FSWs who reported ''sometimes using condoms'' were also less likely to get tested compared to those who reported ''never using condoms'' (Adjusted OR 0.18, 95% CI: 0.04-0.94) ( Table 2) .
Interpersonal Level We measured interpersonal factors by examining the reported influence of peers, acquaintances, managers and family members on FSW decisionmaking. Acquaintance and peer opinions were significantly associated with getting tested; that is, FSWs who worried that acquaintances would stigmatize them for being tested were less likely to be tested (Adjusted OR 0.52, 95% CI: 0.29-0.89). Also, a FSW was more likely to visit the VCT clinic to be tested if another FSW accompanied her (Adjusted OR 2.45, 95% CI: 1.40-4.50).
Institutional or Organization Level FSWs who reported being worried that their FSW status would be revealed while visiting the VCT clinic were less likely to get tested (Adjusted OR 0.55, 95% CI: 0.31-0.94). Community Level Neither community level variablewillingness to tell others if one were infected nor worrying about being despised if one did become infected-was statistically significantly associated with being tested, in either simple or multiple logistic regression.
Policy Level A positive response to the policy-related question, ''Are you willing to visit a VCT clinic if free treatment is available?'' was significantly related to getting tested in simple logistic regression, but not in multiple logistic regression (Adjusted OR 0.70, 95% CI: 0.36-1.37).
Others In addition to these variables, we explored whether other factors were related to testing. These included FSWs' current health status, personal attitudes towards health, willingness to be tested before changing to non-sex work jobs, and previous HIV test and STD history. Willingness to be tested before changing jobs was the only variable statistically significantly related to testing in simple logistic regression, although it was not significant in multiple logistic regression, with an adjusted OR of 0.78, 95% CI: 0.42-1.47.
Discussion
To date, research regarding access to VCT services in China [29] [30] [31] [32] [33] [34] [35] has mainly consisted of cross-sectional clinic-based studies. Such a design does not allow for the estimation of HIV testing rates among high risk groups. In contrast, our research among FSWs began in the community and followed up with those who received HIV testing at the VCT clinic. In this way, we were able to estimate the rate of testing among FSWs interviewed. Investigations of VCT clinic utilization have been carried out in a number of countries, e.g., Thailand [36] , USA [37] , Britain [38] , and Uganda [39] . According to the literature, utilization rates vary enormously for different population groups, ranging from 11 to 100% [37] . Our results indicate an 11% testing rate, which is comparable to the lowest testing rates seen in prior studies [37] . A number of factors could have contributed to the low proportion of testers in our sample, especially in the context of the disparity between expressed willingness to be tested and actual testing rates. The gap between intent and action [40] might be attributable to social desirability during the survey interviews. Additionally, FSWs might have lost interest with time or found the prospect of traveling to an offsite clinic burdensome. If HIV testing had been offered to FSWs on-site or at a mobile site at the time of the baseline assessment, our testing rate might have been considerably higher. Based on our results, we would argue that immediate rapid testing on-site or at a mobile site could facilitate increasing the number of FSWs tested, however, this method would require changes in policy and practice for HIV prevention in China.
Research in different populations [41] [42] [43] [44] has documented that socio-demographic characteristics such as age, educational background, marital status, occupation, residence, and nationality, among others, are associated with utilization of VCT services [36, 38] . In our study, none of socio-demographic variables are associated with utilization of VCT. FSW for more than 12 months was associated with an increased likelihood of being tested at higher P-value in simple and multiple logistic regression. In the general population, marriage stability and childbirth are key facilitators of VCT utilization [38] . Given that only 13.4% of FSWs interviewed were married, however, these factors contributed less to FSW VCT utilization.
Willingness to be tested is an attitude, generally considered to exist prior to the behavior of being tested. In this study, not surprisingly, expressed willingness to be tested was most strongly related to getting tested among variables (Table 3) , which suggests that an intervention that includes a focus on FSWs' attitudes toward HIV testing may promote the behavior of HIV testing.
Compared to FSWs who never used a condom, FSWs who reported ''sometimes using a condom'' were less likely to be tested for HIV in this research project. It is conceivable that FSWs who do not use condoms at all are aware that this puts them at risk, which could be why they are more likely to get tested.
In the literature, perceived risk of HIV infection has been linked to both higher and lower rates of getting tested for HIV through VCT [37, 45] . The fact that perceived HIV risk was marginally related to lower testing rates in our study is consistent with the findings from our initial qualitative research [11] . In those interviews, FSWs and managers of entertainment venues identified fear of facing a positive test result and its implications as a key reason for not wanting to go to a VCT clinic.
At the interpersonal level, FSWs were clearly affected by their peers and acquaintances, demonstrating the importance of social influence. In China, FSWs often hide their sex work from their families [11] which may be one explanation for why family influence was not significantly related to testing.
Our data also confirm the importance of confidentiality. Because FSWs are highly marginalized, fear of being identified as FSWs while visiting the clinic is a major barrier to VCT utilization. This provides an additional reason why onsite or mobile VCT may be more appropriate strategies for increasing VCT use among FSWs.
Other variables suggested by our previous qualitative interviews as barriers, such as lack of VCT knowledge and mistrust of free VCT, were not statistically associated with getting tested at the VCT clinic in this quantitative study [11] . The likely explanation is that VCT knowledge and prevalence of mistrust of the free VCT services were quite low in both groups. The mixed methods approach provides a clearer overall picture of factors associated with FSWs getting tested at a VCT clinic.
Our study had several limitations. First, sex work remains illegal in China. FSWs and their managers are reluctant to participate in activities that might reveal their occupations, so our refusal rate was high, at about 20%. Thus, despite our attempts to recruit a representative sample of FSWs, we cannot rule out unknown biases in our sample. Second, placing the VCT center in an STD clinic might have encouraged utilization and testing rates in our study population. Currently in China, many VCT clinics are set up in the Center of Disease Control and Prevention where there is no STD care. In our project, FSWs could get STD care at the same time as HIV counseling and testing, an important factor given that FSWs in China typically pay more attention to STDs other than AIDS. Finally, misclassification bias is a possible limitation of the study, particularly if those classified as ''non-testers'' did get tested for HIV somewhere. Despite these limitations, this study provides insight and lessons regarding increasing HIV testing among FSWs in low overall prevalence areas such as Jinan. Our results suggest that strengthening peer education and assuring confidentiality might encourage more utilization, the route to both early treatment and prevention. This study demonstrates the need for development of a secure, site-or mobilebased rapid testing strategy for FSWs in China.
